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A specimen of the uncommon red algal genus, Claudea, was recently found in drift on the shores of northern 
Natal. Studies have been made on the development of its thallus and, although the plant is sterile, it is possible 
to positively identify it with the Australian species, C. elegans. This is the first record of the genus Claudea in 
Africa and the first report of C. elegans outside Australia. Taxonomic criteria are discussed that can be used 
to separate C. elegans from the other species described in the genus, C. multifida from Sri Lanka and C. batanensis 
from the Philippines. Conclusions are made regarding the close phylogenetic relationships of Claudea. 
'n Eksemplaar van die ongewone rooi alg·genus, Claudea is onlangs in opdrifsels op die strande van noord·Natal 
gevind . Studies is uitgevoer op die ontwikkeling van die tallus en alhoewel die plant steriel was, was dit moontlik 
om dit sonder twyfel as 'n Australiese spesie, C. elegans te identifiseer. Hierdie is die eerste vermelding van die 
genus Claudea in Afrika en die eerste verslag van C. elegans buite Australie. Taksonomiese kriteriums word bespreek 
wat gebruik kan word om C. elegans van die ander spesies van die genus, C. multifida van Sri Lanka en C. batanensis 
van die Filippynse Eilande, te onderskei. Gevolgtrekkings word gemaak wat die noue filogenetiese verwantskappe 
van Claudea betref. 
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Introduction 
Australian phycologists, up to this time, have been privileged 
to find Claudea elegans Lamouroux (1813), one of the most 
beautiful of the red algae, on their shores. This sporadically 
distributed species has a structure that is remarkable in its 
ontogenetic development, four orders of progressively smaller 
bladelets being produced adaxially in a row on the bladelets' 
midribs, the tips of each bladelet fusing with midrib cells on 
similar adjacent bladelets of the previous order. The thallus 
form produced as a result is a striking one in which large 
branches having circinnate tips bear a unilateral array of 
branchlets forming a beautiful and regular network. W.H. 
Harvey (1844) wrote, upon seeing specimens for the fIrst time, 
'Of all the marine Algae there is none to which a greater 
interest attaches than to Claudea elegans of Lamouroux, 
(Fucus Claudei, Turn. Hist. Fuc. 1. 243). Its extreme rarity, 
the great length of time which has elapsed since the only 
specimens hitherto seen in Europe were gathered by the 
unfortunate Peron, and the uncertainty so long attached to 
its exact habitat - ('on the coast of New Holland' being 
rather a vague direction): - these circumstances, combined 
with its beauty and extraordinary structure, have long made 
it to Sir William J. Hooker and myself the Algological treasure 
that we most wished to possess.' 
Claudea elegans is the type species of the genus which 
contains two other species, C. multifida Harvey (1854), from 
Sri Lanka, and C. batanensis Tanaka (1967) from the Philip-
pines. Harvey (1858) and J. Agardh (1879) studied the struc-
ture and reproduction of C. elegans, but no report on these 
details has been published since that time. Claudea elegans 
is primarily known from collections from various southern 
Australian regions. A single record of this species is men-
tioned, but not illustrated or described, from the Kei Islands, 
Malaysian Archipelago, by Weber-van Bosse (1926). 
Materials and Methods 
Mrs Janet Phelan found the single sterile specimen in drift 
seaweeds at Black Rock, Natal (27°08'S, 32°50'E), (-2732, 
Ubombo, - BB) on August 21, 1986. The specimen was 
initially preserved in 4070 formalin and sent to our laboratory 
in Pietermaritzburg (Natal Benthic Algal collection no. 4196), 
where it was photographed, slides prepared, drawings made 
and small pieces kept in liquid preservative. The main speci-
men was dried and mounted on an herbarium sheet and filed 
in the Herbarium of the University of Natal, Pietermaritzburg 
(NU 009731). 
Results and Discussion 
The Natal specimen of Claudea elegans is approximately 5 cm 
tall and has several feather-like blades borne on a branched, 
thick (5 mm diam. at its base), highly corticated perennial 
stalk (Figure 1), new blades being initiated at various intervals 
distally. Each blade has four orders of branches, three of them 
unilaterally produced and becoming progressively smaller. 
Apices of primary and secondary blades remain free and often 
are revolute, the primary ones sometimes being circinate, 
whereas the tips of tertiary and quaternary bladelets fuse with 
midribs on adjacent blades of the preceding order (Figures 
3 & 4). Bladelets are formed at regular intervals adaxially at 
right angles to the mother frond, their parallel position and 
the equal spacing of them on the axes producing the beautiful 
lacy fronds of this species. The interstices are rhomboid to 
rectangular and of approximately equal size. Mature blades 
often recurve toward the substratum having the aspect of 
unilateral palm fronds (Figure 1). 
The basic structure of the blades in Claudea resembles the 
arrangement of cells in the Sarcomenia Group of the Deles-
seriaceae in which flanking cells, two produced by each of 
the lateral pericentral cells, form chains of cells terminating 
in elongate marginal cells (Figures 2 & 6). Each distal flanking 
cell in a' pair produces two chains whereas each proximal 
flanking cell produces a single chain of cells. In later stages 
of development the terminal cell in many of the chains may 
divide producing a single-celled or few-celled third-order distal 
branch. This arrangement of cells in the blade is the same 
as the pattern Papenfuss (1937) described for C. multifida. 
Midribs of primary and secondary blades develop cortication, 
and the alae of primary blades are more than one layer of 
cells except in marginal regions. Secondary blades may have 
alae either of a single layer of cells or sometimes they are 
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Figure 1 Habit of the single specimen found in Natal, photographed before being dried (NU (09731). Two circinate branch tips are arrowed. 
slightly thickened by one or two additional layers. Tertiary 
and quaternary bladelets are unistratose, even in midrib 
regions. 
Apical cells in primary and secondary blades cut off lateral 
pericentral cells before the transverse pericentrals are formed 
(Figures 2 & 6), a character separating the Claudea Group 
from the Vanvoorstia Group (Wynne 1983). This sequence 
of division was found in the Natal specimen of C. elegans 
in all secondary branches examined as well as in primary 
branch tips, but one primary branch tip of Claudea elegans 
formed at least one transverse pericentral before cutting off 
the laterals. The significance of this discovery may be impor-
tant and future studies on Claudea may demonstrate that this 
is not an isolated phenomenon. The adaxial transverse peri-
central cell, the last formed in each series of such divisions, 
is situated in a left-lateral position to the axial cell, when 
viewed from the adaxial side, and the axial cell at this stage 
has a perpendicular protuberance soon to be cut off as the 
first cell of an endogenously formed lateral blade (Figures 5 
& 6). Margins of the net-like blades are laciniate due to 
incomplete fusion of branchlets in marginal areas and also 
because free ends of secondary branches project beyond the 
net margin (Figure 1). Younger primary axes have remains 
of the primary blade projecting on either side of the thickened 
mid-region. 
Although Harvey (1858) and J. Agardh (1879) studied the 
structure of C. elegans, the morphology of C. multijida is 
the best known of the three Claudea species through the study 
of Papenfuss (1937) which showed the basic structure of the 
blades as well as developmental stages in formation of the 
net. According to Papenfuss, the thallus of C. multijida is 
comprised of three orders of branches in which the net is 
formed by anastomosing of tertiary branchlets. Papenfuss also 
demonstrated that cortication occurs on the primary and 
secondary blades of C. multijida but not on the tertiary 
blades. Papenfuss described the attachment of free bladelets 
to midrib cells in adjacent branchlets in C. multijida, the 
fusion occurring through the establishment of secondary pit 
connections. A similar process connects the branchlets in C. 
elegans (Figures 3 & 4). 
Claudea elegans differs from C. multijida in regularly 
producing foliose thalli having four orders of branchlets rather 
than three, and also in having more heavily corticated primary 
branchlets. Cortication occurs less commonly on secondary 
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Figures 2 - 4 2. Branch tip of a second-order branch. Arrow indicates level at which first transverse pericentral cell has been formed. 3. Part 
of two secondary blades linked by seven tertiary bladelets, the four on the left having formed quaternary bladelets. All blades are shown edgewise. 
Note the secondary pit connection primordia at the tips of the three bladelets on the right, connections have been established by the five tertiary 
bladelets on the left. 4. An older part of thallus than shown in Figure 3. Secondary blades are vertical, tertiary are horizontal and quaternary 
are vertical. Note that the secondary blades and three of the tertiary bladelets on the left side show part of the blade surface whereas the others 
are mostly shown edgewise. 
branches in C. elegans than it does in C. multifida. Claudea 
batanensis has three or four orders of branching, according 
to Tanaka (1967), and Tanaka's illustration (Figure 8D) of 
that species shows cortication occurring in branches of the 
second and probably also the third orders. Fourth-order 
branches of C. batanensis are illustrated by Tanaka (1967, 
Figure 8B) forming acuminate marginal lobes of the blades, 
a character known to occur in neither C. elegans nor in C. 
multifida. 
Based on these differences in vegetative structure, it seems 
clear that the Natal specimen belongs to the Australian species, 
C. elegans, and this discovery represents a vast extension of 
its range and the first record of the genus in Africa. This 
species was recorded by Weber-van Bosse (1926) from a single 
collection in the Malaysian Archipelago, a record that remains 
unverified. Claudea elegans was also recorded from the states 
of Pernambuco and Bahia in Brazil by Oliveira Filho (1977), 
records that also suggest this species is far more widely 
distributed than previously recognized. 
Dictyoid thalli are known in four genera in the Deles-
seriaceae, Martensia, Claudea, Vanvoorstia and Zellera. 
Martensia is not closely related to the other three genera which 
Papenfuss (1937) and Kylin (1956) associated in the same 
group within the family, the Claudea group. In his key to 
genera and groups of Delesseriaceae, Wynne (1983) separated 
Vanvoorstia from the Claudea group, placing it as the only 
genus in the new Vanvoorstia group on the basis of somewhat 
questionable characters: (1) 'tetrasporangia restricted to 
pericentral cells' and (2) 'abaxial pericentral cell cut off prior 
to lateral pericentral cells'. Assessment of these characters for 
Vanvoorstia spectabilis, on a specimen in the University of 
Natal Herbarium (NU 7897), confirms Papenfuss' (1937) 
statement (p. 52), that 'Not infrequently additional tetra-
sporangia may be initiated by cells other than the pericentral 
cells.' Tetrasporangia in the Natal Herbarium specimen often 
are produced by cells other than pericentrals. Silva & Cleary 
(1954) mention that the abaxial peri central cell is the first to 
be cut off in Vanvoorstia spectabilis, but Womersley & 
Shepley (1959) considered the adaxial pericentral to be the first 
formed. My observations on Natalian Vanvoorstia suggest 
that the sequence in formation of lateral and transverse 
pericentrals often is unclear, the two divisions appearing to 
occur almost simultaneously, and this character needs to be 
more critically examined before it can be used with confidence 
to separate these groups in the Delesseriaceae. 
For reasons outlined below, I agree with Wynne that 
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Figures 5 & 6 5. Secondary blade tip shown edgewise. Arrow indicates where the first lateral pericentral cell (not shown) is cut off. ab t p 
= abaxial transverse peri central cell; a c = axial cell; ad t p = adaxial transverse pericentral cell; I b i = lateral branch initial. 6. Secondary 
blade tip shown in face view. Dotted lines show outline of the abaxial transverse pericentral cell (ab t p). a c = axial cell; ad t p = adaxial pericentral 
cell; f = flanking cell; I b i = lateral branch initial; I p = lateral pericentral cell . 
Vanvoorstia belongs in a group separate from the other 
Delesseriaceae genera having dictyoid thalli. Vegetative 
characters that set Vanvoorstia apart are: (1) the production 
of pericentral cells in an alternating sequence (Silva & Cleary 
1954; W omersley & Shepley 1959) rather than in two sets of 
opposite pairs, the lateral pair being produced earlier than 
the transverse ones, as happens in most Delesseriaceae; (2) 
the production of a transverse pericentral before the formation 
of lateral pericentrals, a character that is in need of further 
study; (3) the structure of the blades which, in some ways, 
is similar to Zellera and the Hypoglossum group and more 
complex than in Claudea; (4) the abaxial development of 
branches from midribs, a character in common with Zellera 
but differing from Claudea. 
Itono (1986) related Zellera more closely to the Hypo-
glossum Group than to the Vanvoorstia or Claudea Groups. 
Itono emphasized that Zellera produces the daughter blade 
from an 'outgrowth from the postero-lateral side of a central 
cell' and in an abaxial position to one of the lateral pericentral 
cells. He also emphasized the similarity of Zellera to Hypo-
glossum in that all cells of the second order in the blade form 
third-order derivatives, all of which divide to reach the thallus 
margin. A third character that should be used to support this 
relationship is that most species of Hypoglossum (all species, 
except H. revolutum, listed by Womersley & Shepley 1959) 
have a tendency toward abaxial branching, the pattern that 
is present in Zellera. Claudea elegans, the type species of the 
genus, does not have any of the characters mentioned above 
as important for Zellera, and Itono seems to be correct in 
separating that genus from the Claudea Group. 
A major conclusion that can be drawn from the above 
summary of our present knowledge of Claudea, Vanvoorsiia 
and Zellera, is that the three genera apparently are not closely 
related. The individual relationships of each genus to other 
genera of Delesseriaceae are more easily demonstrated than 
are their similarities to one another. Vegetative characters of 
Claudea elegans suggest a relationship with the Sarcomenia 
group as has been previously forseen by early investigators 
as well as by Silva & Cleary (1954) who commented on 
marked similarities of Claudea (and Vanvoorstia) with Platy-
siphonia. These authors listed characters the genera have in 
common and these may be amplified or accentuated by: (1) 
the tendency in some species of the Sarcomenia group to 
produce incurved branch tips; (2) the production of two 
flanking cells on each lateral peri central cell and further 
development of flanking cells into chains of cells, the proximal 
one having only one chain and the distal one forming two 
chains of cells; (3) the endogenous development of branches 
on midribs (the main character separating Claudea from the 
Caloglossa group; (4) the tendency in some species to form 
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highly corticated proximal axes in older plants. 
The one character absent in Claudea elegans that raises 
difficulties in accepting a relationship with the Sarcomenia 
group is the alternating sequence of pericentral cell formation 
found in the latter group. This, however, loses importance 
when one considers the atypical deviations shown by some 
taxa in other Ceramiales families (Hommersand 1963). 
Although the relationship seems to be less acceptable, 
Claudea has a few characters suggesting possible alliance to 
the Caloglossa group. The tendency of branches in Caloglossa 
and relatives to form determinate branches in a series and 
branch tips having attaching rhizoids is similar to the growth 
form in Claudea. Irregular dictyoid thalli are sometimes 
formed in species of Caloglossa as a result of incidental branch 
fusions occurring in overgrowing thalli. It is especially 
interesting that a similar growth form has also recently been 
described by Wynne & Kraft (1985) for a new species of 
Hypoglossum, H. caloglossoides, possibly showing relation-
ships in ontogeny of thalli to Vanvoorstia and Zellera. 
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